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a ib a T ft 21 SB tt . 

tt * W & A< 4 . 0 eVaTOltt*ll»4i(!)'ft>©n*ft< t t> 1 « £ £ # ® & 

is a ft ft £ iff t . 30 

WE*afcaa#fl:Safc»l,T«Jit>L<tt#aafcJ:*«fc»=J:0«ttL. M E « a 
^S^»*lC^Stl-5^Ji'f*>SrSES*T^M^Si(ca7tL,PSf^a7ttt^S<!:. £ # 
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aE»«fc±D9i*ac3ftfc*©aaa7EEi&fcJ:oTasaftfctttt*HRai£a 

f SStt#I«ti«»ftlSS*l:J:?Tl»»ii#*»*lT. aiaa^««tt*« 

»B*-*iaitt, -f * > {b # > -> v ^ # 5 . 7eV<fcO'h£<«?0i;4tt£#tS 
# a a * fc . aE*afcfc*fc*tl/T«IBSfcttBfcSnTa«L. ffi£*a<l:&&& 

aBa^ft^ttft*^**-****? 5? *ju cifescitswafrawa*? 40 

4 ] 

m ib a t a a »* . 
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f * > ft # x > -> Y *< 5 . 7 e VJ:o*S<tf«4ftfitt5t«fl:*lli. 
tte#«<fc£ftK»UT«ft3:fcttS#S*iTSftL. Me*«fl:£ttiftffcjl7cEi£;c: 
ioTHSf^l^#*fSL95iIilXllf8lllSt. £ *T L . 

[ftft« 5 ] 

ft ft ft 1 tfctt|*|3i:Elotll?i:«nT. fflB*rft&Sft(Mfc£fe£fti3ft? 

[ft ftft 6 ] 

si ft ji 2 tftttii*i4i:Ei<otiifi:iKT, meftftfl:6tt£ftiB«?3#tt* 

ft *9 *< ft 1 , Jf;ttI&jnT8ttlTt>5tS*f. 
[BP** 7 ] 
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. •0eVKT©«tt*P**«©'f*>*»7**U*«'f*>T**#***. 
[ftftft 1 l 3 

1*11*51 0oi>fft*i«i:E«®tl*fl:*v»T. ftE«?tt^tt*#T*ft 
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( SC + . A r , . A r , R A r , . *n-ett&fteftft£*ftl,TJ:t>*ftftttfl:** 

* * ftfo-r . ) 

[ftftft 1 2 ] 

1*11*61 0«IHfn*HE|(D*IITC*HT. »BlTft4tt6tt5tl 

ftftttAtftfta* ft ft Tab** ««f . 

[ftftft 1 3 ] 

ft ft ft 1 2 l:*^T. MEt?«4ttStt4#ifc^**«**7^ U > 

<t 6 ft . * a , ^cgsdfibsfsif. 

[ ft ft ft 1 4 ] 
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i» * ffi i iEl©#liH?i:iHT, iStf ft^tt^f tstBft&i* 5 . # 5 7 $E & 
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flt * * l 6 4 cufft* i fiEiffllriff i:6i»T. MBt?«4tt**t«#lfl: 
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«*«16lB«©#«|3g?{r*3V»T, iW E & )S & ft # 5 8Mb A* :>- -7 7 A , 71fc2l/ = 
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»*flji*6 4©i>1 , n* HEi«)«**?i:ii>T. fitr IE m f & ^ ft *•# r * * M ft 
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*tiftlSR*t:J:oTt*»ftI#t»*L5 4ti*JliJ , *fi:< t fe 1 <I CD -> 7 ^ 30 
St. 'J>/i<tfe l«©7y**«»aii:lxTH«9fc«"r*lr«* : F. 
[»** 2 3 ] 
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w*«i*>S4o^rn^i«E«©#«s^»c*^T.wiB« : f«#tt*#-r*#*fl: 

&»tSftgiE)5l:J:t)Tl*»»»#6»rtl/5 5lrlll)l*i*4<tblfl(0il!f 
[ I* * * 2 5 ] 40 
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ft * R a *» 4 . 0 e V «T co<£tt*W&&Jgco -f * > co o % '>tt < t 1 « £ ^ tr *r & & 
)g Si # ft: £ $ i: . ftB*«£*ftfcfl:£ft4U;:£*n**«^:*>**2«t>Tafttt«lc 

a jc £ ft> £ 33 d 

WfB^co«|^a^S(C{cJ;oTS%$tifcj£tt*^§c^Si:«^S#tt#ai«3<!:$gEfta 

-f :* > ft # r > -> + * *< 5 . 7 e V,tO/hS<ifi4tt&tt5fiffc^tt. 85 E 
**JiS3tttfi&CJ:0««**. 20 

%nmm : ¥-&5-&$:&? si « «r # 7 v a )vij y t^sc * s * - ;m a a * * i 
s t . 

[»#>» 3 4 ] 

ffc $ 89 fk ifi 4 . 0 e VfilTOfttt*HR6BO'f t>0 5%i>a:< t "b 1 8 £ £ tJ & $ ft 

ttilt- S«lt>L<l4«*»fcJ:<5jBftfc:«kO»»**T-tO«J»a7nRlS*i8i:U 

WiB^co«^S7c5^(CJ:^TS7C^nfc{£ft»^a^S<!:«^§^tt*«^i*iEfta 

\Z $> S « ^ M a'ffi SIStSIit. 

-f * > ft # x > -> V ^ # 5 . 7eVJ;0/Jx£<mT#4ft£#T-5*rfigft£lg!<i:. if E 

B5E«^##ttSr*-r-5#^tl^7^*;P^5 1 *>tt!ilcS.5*-^^iig5^^fi)Q-r5I 

^{i^scit^^ast-rsww^^cosaje^fe. 

[8ffr#K] 
[ 0 0 0 1 ] 

* 58 9)14 . #HI/nn*S*»t>H(f ( « T . r # jf e L £ 7 j tBSSts: 
. W $1 * H« Ml . (tiFETl) «f . «»*att#«*£tt«-r 

[#*8flr] 
[ 0 0 0 2 ] 

-r-5%7t^T$.S#®EL*TC0ii®^i>6^SL^. 
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fSELif l:*t>T. T a n g S> . ? CO & xl) i£ ft CO £ # . **'J7*fiattcogfc 
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ilOll^ 2 0 0 0 AHTtt5:tt\ 1 0 vaT^)8)!)DiET 1 0 0 0 c d/m 1 
t»lif»*lXO*fl*Kt»ft«»«. KjS3bLfc (App 1. 

Phys. Lett. , 51, 913 (1987) . 1$PIPS 5 9 - 1 9 4 3 9 3 ^»i, 
#SPS6 3- 2 6 4 6 9 2 ^tti, #ii¥ 2 - 1 5 5 9 5 ^^« t *i^tti4, 539 
, 5 0 7 ^fl«i t IS 4, 769, 2 9 2 ^Bq«i, |^ g 4 , 885, 2 1 1 §S«I 

mm) . 

[ 0 0 0 4 ] 

ilttf iit'SSC u P c tif tSSttttSitfe^ P V) SISll/T, lXCiB^/t io 
«7-3E!fe$*S*SbT</>a (Appl. Phys. Lett. , 48, 183 (198 
6 ) ) . 
[ 0 0 0 5 ] 

SCIoTHi (Appl. Phys. Lett. , 80, 1667 (2 002) , Ch 
emistry Letters, pp. 327-330 (1990) , ^llll- 
3 2 9 7 4 8 §fi«, *1MS 6 3 3 7 4 9 2 ^^I|, &ffi 2003-45676^ 

6 ffi > HI 2 0 0 3 - 2 6 4 0 8 5 f « # M ) . 

[ 0 0 0 6 ] 20 
*t*58W#»4«pBI2 0 0 3- 2 7 2 8 6 0 ^fi*l:t5^T. lO'Qcmfi^OtfcJa 
ttft#T*fl«IS»tt©«ir»t»*«^T«fcO#«EL**a-y h*0tt» fcfij» 
K&ftTS^ft^BB^t* MPE ( M u 1 t i-Pho ton Emi s s i on) « 

Sft (*4 9 0««*I*#H*i&l»6, i«f«*27p-YL-3, p. 130 
8*Sg6 3@fcffl*g*£*a5»SI£, iSf^l27a-ZL-12, p. 1165, 
Proceedings of EL 2 0,0 2 (International Con 
ference on the Science and Technology of 
Emissive Display and Lighting) P. 5 3 9, P 

roceedings of I DMC' 0 3 (International Dis 30 
play Manufacturing Conference) Fr-21-01 
p. 413, SID03 DIGEST, vol. XXXIV, BOOKII, p 
, 9 6 4, SID03 DIGEST, vol. XXXIV, BOOKII, p. 
9 7 9 , 1 1 3 0777 H/Uil/T>fXyi/tSiS8iIT*(DlSSD- 4 (2 0 0 3) 
, LCD/PDP I NTERNAT I ONAL 2 0 0 2 T ( t* ) 7<*XCDfifefgft 
*<&R7SRtfE#*£k EExpress ( 2 0 0 2 ^1 lfllSB^) $#1) . 
[ 0 0 0 7 ] 

c<Dnffi%*km<Dm&\t. *58»t««:nit«*lTSfc*«EL* : f©«ii:ttt 

11, »«? 1 0 - 2 7 0 1 7 lfftH (*B»ffl| 6 0 1 3 3 8 4 «Wlt) *»« 2 0 40 
0 1-1021 7 5 ^ & « (TieHlff^e 5 8 9 6 7 3 ^ifflf) T^^L^c, 

tt (m^is^tt) *««*7;p*uftjR*©a7ctt ( n =? m $ tt ) iiti%iTt«t 

SKtfSStttift^Jy^il'T^JO^fS&ttSit, M¥l 1 - 2 5 1 0 6 

7 # » * (*itli 6 4 2 3 4 2 9 §Sat) 2 0 0 1 - 2 4 4 0 7 9 SftB ( 
*idsfS 6 5 8 9 6 7 3 ?Mi) 2 0 0 3 - 2 7 2 8 6 0 §»fi, &1S200 
3 - 3 5 8 4 0 2 ^, di 2 0 0 4 - 2 0 2 2 6 6 ^lll¥T(8SLfc, lfft#tt ( 
* - $i i£ tt ) tlftSV.O^MoO.tWO^, 
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at 9 3 




F F 



tiJtl54 F-TCNQ^, 
lit I 0 ] 




20 



©5yil**ft>»f^St5lJI*fillfcl)J^LTl>5 ( * H X tt : K 30 
. L.T. Dao and J.Kido, J. Photopolym. Sci. 

Technol., 15, 261 (2002)) ( # 58 « : I D W ' 0 4 
Advance Program, p. 60, OLED2-4, Novel Mg:Al 
q./WO, Connecting Layer for Tandem White 
Organic Light Emitting Diodes (WOLEDs).C. 
-C. Chang, S. -W. Hwang, H. -H. Chen, C. H. Chen, J 
. - F.Chen (2004)). 
[ 0 0 0 8 ] 

IOtiSS415irlt'ffi*IWiEL^f ©US. BSC J* S ft fc « «■ V 

) £ « H T 5 t . *EEniia^ftr*5^T, iif ?Sti*^, iSffi*i&JC*-;i/*^iiL, 40 
HJlSlClf ffl»©f8«a- y ©Sfe&^tt;* 

? 58 4 T S . e*4:U-C*tta*«**S£fc9©58#»* <W* 
s£ ) ft* K (n+l) |Cft5:ii)»IflSftfc (nlilSI4l©BS) . 
[ 0 0 0 9 ] 

£ 05 1§ £ . li€E!>fi (n+l) «tft50T. SC « « C « . ttSt^t* 

• siL&n (^ftu&ii) t t an $ n . 

[00 10] 

e l * ^ $ it « . «a*«»*fc*^Tfcfcjs«>*»a***S"e**« # « * * * »4 « 
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J $It5CtliHaTS5. ^ CTf 5 rttijnffl&HEEj £; 14 . #1 14 . 2 e V©3lf 

£Kiiitiffli:iiE'i;>ift2 vof/uxtE^ixT, # & p# p B i a fc o . mm®. £ 
*©# ; F£ttU-r*ifc»i;:&£&*»SflE£#*fc«>fc: ' ft Jra MIC ' &fftsn5*EE ( 
510. © « £ 14 ( £ Si S EE - 2 V ) = (ttJntfjmffi) ) 515. L fc *< o T . - » 69 

fiJa¥ttiS©i^SST«t*^M^I$i0tfiTt5 (B24#l) . 
[0011] 

U*Kt«t5, MPE#«EL**i«*0*«EL*^«H*ani*^TJt«-rtttf. 
MPE$foi-&(ifgtIfK*5lSl/ ( n + 1 ) . (nlitlSi^tlClS) tftt) 

BsnstttiotfiTtsfflT. % \z \t £ m It Q tJ \t & T ? Z C £ \Z 12. Z 

A^iJSt*tt±#t5) . B24Ctt*©W«EL* : P*a*«*B£»£fl'LT2a ( 
n=l) . 5ft ( n = 4 ) . 10ft ( n = 9 ) . tlftfcS^I:, ( I m / 

« 3» «P. ( c d / A ) (n + 1) <g i & 0 . iif Ifc. (H-»K©^-Ctt& 

<) P-Hfig^ffiCO^ffC. £ o *> 9 (n+1) <g (nlJISXtlOlS) <h & -5 *§ £ £ 
sUUJ, S*l:M«I®f iEL*?©r-^ (lit. n = 0 © i§ £ ) tt * B C 

[0012] 

Z. © «k 5 ft A » & tt ffi 0 M P E * =? 14 ffi * C X St $ n * t> It T- tt ft l» . M ^ « . Bf 3 © « 20 
tttt£ft«fc«>O«EEfttfE**l£0*1lEL*?C!> (n+1) «et±ta:*«^. 0*0 
, fS#a-s'h£«ffi&£H*fl > l'Tfifc*fctfK:. SSK&n r $ £| « EE (AV) j 
««ftljt5n5*I)5«4 Cfc«^B. ^©Ct&^SIIrt^&a^fcfgft^--;/ h £ fi 

[0013] 

02 5. 026H. H521I t5MPEfiELgf 0A>F15*Lf; 

. iiL < fc V> rii^SE (AV) j ttm^^^lSU^rtSS ( * IB 9! K * It 5 I" # - ;|, - 
t?^i§j SB ) t5Stl5. tt)*t»tiEL*f tfiftS^-JI'ORft ( * 14 . 
ttA) i(4«^«#tt^? (*-;Hiatt»?) ©HOMO ( ft £i £ # #1 ii ) *&©«?• 

31 £ t£ n fc # ® © £ fi£ . ^iDJ^il^Aft^^fWtJEtlllTSi. Ltztf? 30 
TMPEJlifCSttStfRtloailttt. « JE EP JO 1$ K . «[5 ?A*7 = *>»f O 
£ K # o T 31 £ ft tl fc m ^ £ S'J © ( Hffi ffl'J © ) %3ta-'y hffllf Sflt^f ( « 7 
« SI tt » ^ ) © L U M O ( ft & # £ * «l iS ) »StaAt«CfC*5. tfctfotia 
© rjitJUlE (AV) j 14. gHOMO!pfi©|f A«gLUMOffil:glt5IS!l:Sii 
T -5 ( r*-;p-ff ft $ © ) ri^;^-Hlj l;±otitt5tOtS5 

. c © rHOMOf ecif A«LUMOffi(:g;it5j <t £ s>j s T ni4 . r * - ;p « 

SI**?**!:**-*-*! t . ^fot^iAilrf 5. 
[0014] 

Lfc^oT. ( r*-^-l?S!ftlj ft SB © ) «x*^^-»fi&H0fc<0K:-r*Ji 
t-e. ( 8 * ttc ) r a » « ee (AV) j 6RDft<0t:t5:i:4«ai*ttSC, Mft 40 
O6ff6«B0MPEtiEL*f ^iDJ&T^Sffl**:!!:!:*^ (02 6) . 
[0015] 

14$ it & &©&&. H*iK-Hl«()a< 0 l; I T , gfflMfc r*-;p 
«S£-«7«M&J £HSiT3lc5ofc. 

* * ttC li . IffiTl 1-233262*1 2 0 0 0 - 1 8 2 7 7 4 ( * 

6 3 9 6 2 0 9 ^BJif ) (J. Endo, T. Matsumoto, and 
J. Kido, Jpn. J. Appl. Phys. Vol. 41 (2002) pp. L8 
0 0- L 8 0 3 II) ?SRSHTI^fS«ffil>T, IItcSCCJ: olif §§ttf 
ift©?-^*^?-* >»f*«4Sl/Ti¥2LTU5il7EM(cJt^It. ft $1 ¥ 1 1 - 
25 1 0 6 7 f Sl^lll 2 0 0 1 - 2 4 4 0 7 9 §fil^fll 2 0 0 3 - 2 7 2 8 6 0 50 
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TBKSnT^Sf ft*ffll>Ti«L/fcl Jpn. J. A p p 1 . Phy 

s. Vol. 4 1 (2002) L358. !47lHl^^ffgfiI 1 47|9f, pi 
940 (1998) . L e o 6 . Appl. Phys. Lett. . vol. 78, No 
. 4, (2 0 0 1) # m ) • ^ 3: 9 . Sfttt»f Kit)!, €?&^£W$ft©7->*#JP 
*f t>»?i*t«LTl>5ii. ^^^i^JSCtlCioT. (HOMO?e^gtl5 

) * - ;i< * «e # (l uMofessn^) m j F^§it(c®g^< *' * * ' sn*ct**«w 

L-fc. 

[0016] 

L*La*lS, #5£HJi#<E>#Bl*L7c. ftW¥l0-270171#&« ( $ GO ft £ 

6 0 1 3 3 8 4 ^Mt) . IS 2 0 0 1 - 1 0 2 1 7 5 ffii (*I^ft^ 6 5 8 9 6 i 0 

7 3^111) > J. Kido and T. Matsumoto, Appl. Phys 
. Lett., 73, p. 2866 ( 1 9 9 8 ). *fffSSnTl»4fS. tftto%, 
7*i>J4JI*Otf Ft- (S5cttK-/t>h) S H - tf > i^t 4 C t T , tfgftt 
tlftffl7y*;i-7-*>»f ^t^Lit«&li. Ilf Ht- ( « 5c tt K - /t > h ) «!: 
tf7^ty? - ( K SMfc ti # 7 ) Aiil8l:R(6LfcO, B5f2m^§$tt*«^liW^K 
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* ffl ^ & ^ fll ifi * "T ft *) * * IS 16 fll 1 <0 IB 1 4 <D L i QlCftAT^SlL i * 1 1 0 4Cf 
llfcfltSD, * (Dm? 3 0 0 <& « ifi 

ITO/aNPD (600A)/Alq (600A)/Alq:Li (1:1) (50A 
) / V.O,: aNPD (1 : 1) ( 1 0 0 A ) / A 1 (04) 

fc ft t> T l> * . :©*IEL#? 3 0 0 OHH*tt6IISl/ftB*SB3Otyny hTS 
To 

[ * JS M 2 ] 20 
[ 0 0 7 3 ] 

2t*l»Tli, HiW 1 1 4 <D L i ql:KU, 



[ft 8 ] 




C (CHJ 



V3 



30 



C (CH 3 ) 3 



tSSh5 ( (2, 2, 6, 6-fh7/f;P-3, 5-A,y^>i;^^h) ;i/ tf V 

V (KT, Rb (dpm) tllBt t*»6) * 1 2 4 Cffiffl IT* 0 , 

ITO/aNPD (6 0 OA) / A 1 q ( 6 0 0 A) / A 1 q : R b (dpm) (1 : 1 
) (5 0 A) / Al ( 1 5 A) / V t O s : aNPD (1 : 1) ( 1 0 0 A) / A 1 (0 

5 ) 

ft^iil^lf 2 2 O^lffiElfc, :OtiEL$f 2 2 0 OISf${t^i^lf:8*^@ 

[ % m m 3 ] 40 

[ 0 0 7 4 ] 

H Jg #J 3 Kl £ ^ X tt • H SS 0« 1 £) S 1 40L i q l:ftAT7** U 

6 & L i F ( 7 7 ft U f A ) *B34i:ffifflLT, 

ITO/aNPD (600A)/Alq (600A)/LiF ( 1 0 A ) / A 1 (15 
A)/V,O s :aNPD. ( 1 0 0 A ) / A 1 (06) 

ft3$ig<0^2 3 0£f£l$L/t. CO^i£te€^§£f4ft£«f-C:*£Alq (113) 
t7;U* UAIBft^ttOL i F (134) # , ( fi £ T? tt ft < ) ag^ntSttlt^S 

[ 0 0 7 5 ] 

<##w i > (a*ao#«EL*f ow) so 
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##MltU. * 8 9! © r^-;um«-«^SSit^tftlj © « e£ £ # L- T V> ft ^ . T 
ftfc£*ltMieVl4~16**£tttiXT3 10£flsaLfc. CO^^fi, X It m 1 
©114~16l:ftiT. Alq:Li (1 : 1) ft S g 1 1 4j|ATi!), 

ITO/«NPD ( 6 0 0 A) / Alq ( 6 0 0 A) /A I q : L i (1:1) (50A 
) / A 1 

ft * «f ig £ ft ^ T U i> (07) . C<D#«EL^^©H1ttt^a^Lfcig*SE30^y 
O y h tit. 
[ 0 0 7 6 ] 

HJS0i|l~3. tfc ®S M 1 . ##0Hl©*Sm£fcttfc-fSt. * « « 0 r*-JH»-|f| 
ffi X * ■ j £WT*£$EL5l??«ft*I9©Sit?£ifc^T*>®feft<«£liL-. tr U 5 , i 
Oil ETIlffl*5Ci*«»*>ofc. * fc . 7**'J*dO«fc5fta7cttK-/t>hfi 

. H flit & g . SfcliH>fflE€a)«T*fc«>C^Bft«BE*«*<ft*c:i*JSSftfc. 

[ * a M 4 ] 

[ 0 0 7 7 ] 

*Jfifisjl © *i6 * * *P fc U T . ilStt4!T*57Jl-$r5 AOltiSSEftStT, 
#t8EL3ili L i:LT©#tt©gft;£l8'-<;t. T ft t> % 

ITO/aNPD (600A) / Alq (6 0 OA) / Alq :Liq (1 : 1) (50 
A) / A 1 (XA) / V.O, : a N P D (1 : 1) (100A) / A I 
<D®mT~ . A 1 ©1 1 5 © K JP ( X A ) S * ft: £ * fc . 
[ 0 0 7 8 ] 

7~DyHJx = 3AOit xyDyMiX=10A(0tt, O^Dy MiX= 1 5 AO 
t £ , A^Oy MiX = 2 0 AOtf OSIf®, € EE (V) - * jft 8 S ( m A / c m' 
) -IS (cd/mM fctt (08) . «8S8S (mA/cm 1 ) -mm^m (cd/A) 

(0 9) * $t . 

[ 0 0 7 9 ] 

£ © IS * *» S , «HB5ctt*R.OJK»«*«3f3i*J:0^ft^4:. 38 * tfi £ M S ft ft H C t ifi 

s^nt (x = oa, feb<tt3A©*i^tc^jc) . z.n\t, j»a7E5«4fifeartTa^ 
s^<t#tstio7^*^7zi^>»?^4^$nftA^fefc». fSTtewicm^^aA^ 

S (2. 2Vififfll;:B3fcHJ&«EEe*l*-«-* (Kink) ' At £ 38 £ ft ft t » 

5*f*^e.fc, *-©;:ta<gtttt£ft£. ) . 

[ 0 0 8 0 ] 

£ fc . 08. H9cy57CSSn5ll**>6. C <D % $8i <D fa® T' \t 7 =i - V I* & 1 
5 AfflRf CllStiiCHIPtit. «fe«l»tt£ji*Tc:tat#!&*-3fc. 
*-ftEl±K:7;P5r:£A©**«£J8*-$-£. 18xEJ6i:S4LS:i» (^t Olfttti 
t « fc m * ft ^RTJI'S-f A*»«#l/T#f1*tt*ftT3t5^ t^iSSnfc. 

[JtltM 5 ] 

[ 0 0 8 1 ] 

H JS 5 fi , «tt»Wft*llO-f*>*#fl:^«t. «7£&tt*rt8&t. & jg j£ & & 

■ e n * c s * (3?ixmm) lt r a gut j t r « ^ & j 

A 1 *i/^-;>yafc)5nlS5 0 t , &#Ka!£ffl©5£»1£5 6 £ ft ft ffl 
tl/T. WTffl^ITlf «I^fTot. 
[ 0 0 8 2 ] 

ST. <£tt$M»*«&Ri»fcTi&*L i q t . IfSStttfiiltibSAl at. ft 
l7ctt#8tS5 A 1 ( 7 5 - 0 A ) £ . A1II5 111:, K J( * ft Jt ? . (Liq 
:Alq :AI = lA/s (Liq) : 3 A / s (Alq) :0. 3 A / s (Al)) t 
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ftU^t:*iiUI52«tfL i5i:AllI5364itU 
Al/Liq:Alq:Al/Al (010) 
0«2<D|f2 5 0 £ f£ f£ L 0 
[ 0 0 8 3 ] 

£ tc > tfcgffli? i IT, lEi52l:ft^T l 7J^'J*at LTL i S 
^ 14 « (Alq) tgSLTl5 4StlSLfc, 
A 1 / A 1 q : L i (1:1, tJHt») / A 1 (011) 

«f i£ O i!t ^ 2 5 1 £ ft 6)c L fc . 

* fc , ±Bi52l:ftjtT. Alq#»fi55$fl5L 5 3 T J* h ti . 
Al/Alq/Al (012) 10 
cOlgigO?Sl?2 5 2 £f£5SbT, *1 *l , m « ( V / c m ) -mm^m (A/cm 1 ) 

&&zmfei>tz (mi 5) . 

[ 0 0 8 4 ] 

11 5^^771:^^510, (Al/Liq:Alq:Al/Al) (010) O 

mfevm^ t . (Al/Al q : L i (1:1, ^iHtl) / Al) (Bill 0*8© 

* ^ tt . Bftl^^O^tt^TKU, -1 0 ! Q cm©ltiSSi*St ui*»i^ft. £ ft tt A 

i cioTL i q+^L i 1 * > & mm k k \z & x & m iz m it z n * t> ^ a te $ n 

fcL l4I*t?S*ttt**t*5, Al q (hif Og§ ( S fc « tc E * ) K ,k ^ T « 
ffi & » ^ # ( L i' + Al q * (7y*^7-^>) ) S»*Lfe:t&SLT^5. 
[ 0 0 8 5 ] 20 

* & . ® ft S ( & , 8 iB * ) miZftm? HI > H^SS5 6 ±i:L iq : A l q : 
A l Z&MM U 

5J51S/L i q : A l q : A I . (013) 

tezmmom? 2 s 5 * fp « l fc . :^if 2551^ s^sss 6±c, & j* & k Jt t 

, (Liq:Alq:Al=lA/s (Liq) : 3 A / s (Alq) : 0 . 3 A / s ( 
Al) ) ift*«t5i:ftH{f LTB52tiSitLft. 

£ fc . itgfflif 2 5 6 ill, ilSi^Iti^A 1 ^lA^tf l:, 5«IS56 

J: II L i q : A 1 q (157) ««lt 

H^»«/Liq:Alq ©fc^-SrfElfcLfc. (014) 
[ 0 0 8 6 ] 30 

01611, ±IS©7tSSS^ffl^T (013) t it « ffl *> (114) CO^T, 152 
(Liq:Alq:Al)Rtfl57 (LU:Alq) t 1 0 0 0 A t Ltt S OJtfi 
(nm) - 8 » ¥ (%) HttSI£LfeeSSiLT^5o 01 6l:SSn5t*D, * 

5g9itf)tt : f : *&&gRTi&£ (Liq:Alq:Al) (152) & # « ft 

O * S * « (Liq:Aiq) (157) £ it ^ T > ^ U Bl JP (1000A) i fc 0 O 

aa*#*s<±#*sci*«**>*snfc. * fc , (»m©»xKApp 1 

. Phys. Lett. . 73, p. 2866 ( 1 9 9 8 ) t"C U H - e > ^ 

ROSiR^^^ h;i/©«ftSSl/T^5*, B 1 7 CjRSft*t*0. ( H 

lfi/Liq:Alq:Al) (K7tSSfl^ffl*-?(013))coKiR.X^^h;l/ ( i:(5 
Jll/Liq : A 1 q ) (tfc&E^? (014) ) ©»JR^^^h^©*ftli, K H £ 40 

[ * ss a 6 ] 

[ 0 0 8 7 ] 
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[ it 1 1 ] 




10 



20 



W|7^Dy7^> (HT, CuPc t»SSt5:t#*5) U H>fi8tt, * 

[ 0 0 8 8 ] 

11 8Cit J;^:, ^7X1K6 011:1 TOi6 1, aNPD|62, 
63 (DCJTBiAlq) OJB^**Lfc#*EL*?*Jfifl[)±^ 1 A 1 q : L i q ( 30 
1 : 1) ^544164, Al*54$165, V,0« : C u P c * 6 & 5 i 6 6*«l: 

cOl6 7 ^Siti, * ft • :©CuPcOl6 7©il:, CuPc : V,0,©868 
RU^A 1 ©1 ( ) 69^lfiELt 

ITO/aNPD/DCJTB:Al q / A 1 q :Liq (1 : 1) (5 OA) / A 1 ( 
1 5 A ) / V , O s : CuPc/'CuPc / V , O s : C u P c / A 1 (018) 
<D®&<Dm? 2 6 0 ££/£-T 3„ 
[ 0 0 8 9 ] 

( D C J T B : A 1 q ) OSJti6 3 t SS t 1/ fc i fi3t O 5 S , Hi6 9T^5 
A 1 *lSK:iffT5*tt (CuPc/V,0,:CuPc) ©KJP*WJSLT»JRS , «*i: 40 
fc ** Hi * * 0 T . 3>F57 HtO«^*f 2 6 0 tf|£4t5:t#B*8. 
[ 0 0 9 0 ] 

S fc , r^39[EllSffl^a^M^S^^iS^I9^^^m, 2 8 p - Q - 9 , p. 10 36 
(1992) j tBISftT^5tt>'JF>i»itOlj»#<» 4 SI 2 0 0 0 - 5 8 

#©*fi«t3t««n*#r*»&tt. *&m<Dmm$mm lt * ¥ & . fe u < it m m * 

[ 0 0 9 1 ] 
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Ktf) £ <D <fc O * -f 7 O * - Jit II 2 tt * (Mb * * « IB * & ^ . 

[ * ft M 7 ] 
[ 0 0 9 2 ] 

-a?*»s*ffl^<5 7^ff >f T^aent^s. * « w # at , wmco^jgK-t:>^s 
sifaAiti/TB^fttf, Ktt*Hft*«TaiTOTfc**K**aAffi*3c£ 

£ , fH 2 0 0 2 - 3 3 2 5 6 7 §4i« (ft| 2 0 0 1 - 1 4 2 6 7 2 ^B||t) C E St 

i/: 6 c o m m ^ 6 n it x ^ y * u > y s ■ a # ai k £ st « <o & ^ i * # ss a n t ^ s a< 10 
. « « ic h tt « . *T©^/-y*«jianT^fc. 

[ 0 0 9 3 ] 

£ ft , # 2 0 0 0-5 8 2 6 5^£i*g^#Pl2 0 0 0-6 8 06 3^&Sfctt56jfcB± 
C*7* Dy7-> (CuPc) l^X/t>y^y\*^77-l(i:tT^J5£*r§7-f'r^7^ 
BSnt^i. *:tlUi*07A*U41S, *<»*SftfcC u P c ICilf f 5 
t» KLIIlttCuPcltl:ltllT8*l*l«l:Hll5:t#ESftT*9, £ O 
«£tt. C u P c (*-JH»iStt»?HTtlia<) i^^Stt^f t L 

[ 0 0 9 4 ] 

L*L, **CuPcll*-JH8tt»ft*D, COtSttftaiibTttMt* 20 
[ 0 0 9 5 ] 

-ftf*«ROAy77-iHTOCuPctt«*ID, (**CDttlT*5) * - * 
(•SltLTilBSttSCt^lB*^. «itf» «57iS70±l:, I T O <0 M 7 1 , 
«NPD(017 2, A 1 q(0|7 3, A 1 q : L i q (1 : 1) (0174, A 1 |7 5, 
V,O s :CuPc(&17 6. C u P c Ol 7 7 itf A 1 , I T OSttt* ©iOttfi*^ 

ITO/aNPD/Al q/Al q : L i q (1 : 1) ( 5 0 A ) / A I ( 1 5 A ) / V 
tO s :CuPc/CuPc/IS (AI, ITO, etc) (019) 30 

<vm mom? 2 7 o s t £ -e * s . 

* fc . Bl 9l:*tiE*f OI7 7©il:» V,O s : C u P c 0i 7 9 ^ i^LT 
ITO/aNPD/Al q/Al q : L i q (1:1), 50A/A1, 1 5 A / V, O , 
:CuPc/CuPc/V,O t :CuPc/ftS (Al, ITO, etc) (020) 

(Dmumm&G 2 i us &x ^ * 0 :n^if 270, 2 7 1 laot, * 
[ * fa n 8 ] 

[ 0 0 9 6 ] 

*«*»«»* : Ptt*r«EL* : Ft«fc«i6«*rbT*o, *i:HS?<yii, ( * - 



[ 0 0 9 7 ] 

0»J A , 

1) Appl. Phys. Let 

2) Chemistry Let 

3) Appl. Phys. Let 

4) Appl. Phys. Let 

5) Appl. Phys. Let 



. , 48, 183 (1986) 

ers, pp. 327-330 (1990) 

. , 76, 2650 (2000) 

. , 79, 126 (2001) 

.,80,1667(2002) 50 
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IC E ft S ft T t» 4 . Aft»&ft»a«*DSftTl»*. 
[ 0 0 9 8 ] 

» ic . ± e © . 2) * 5 ) ttftoftftAftftftanftscftgftfctfft <« 

»«Sfea=yh) tfftftfl. m>Jlc*«*ftfc*a*»E«aftT*0. M/Ltf. 5) © X 
DC * T tt . 

I TO/CuPc/PTCB I/Ag/CuPc/PTCB I / A g 

tl>5, fi » (5 A) CD A g ( ft ) SffflLT, t«^i:»;h (CuPc/PTCB 

i) * 2 mmwizma* &m»ifiL #>z tixm. 

[ 0 0 9 9 ] 

^iflCAgoftbtii:, * & 9l © r^-;p««t-«^^st^^ij *&m + & z. t# 

Hi # 4 . OtO. A tt 

ITO/CuPc/PTCBI/PTCBI :Rb (DPH) : A l C^ltl/V^i 
: CuPcfflftlll/CuPc/PTCB I / A g 

tli^iltiaT, « Wtt ** ft < . *?ttft&*«II&Jt«T6fttti*fl:L&MlTfc? 

ttSCi*«lB*5. ± E © rpTCBI : R b (DPM) : A 1 Oftlll/V.Os : 
CuPc5)«flj *» # 52 ft © r*-JHffi-if|Sf jjsu £ LTff ffltS. 
[0100] 

ITO/((7y-;P75>fc£ftft©)ft?**tt<*-^ft»tt)*1Ift) : (V, 
O^, 4F-TCNQ?) /CuPc/PTCBI/ ( (if §gtt (KXt) # « $J 
:<£tt¥III8c#IS©<*>£WfcSf3:?S*»7ttt&Jg) / ( (7'J-*7 

S> ft £«>«;©) «f&#tt (*-;m»tt) *tt«) : (V.O^, 4 F-TCNQI 
) OlIll/CuPc/PTCBI / ( (|f§$ft (MKtt) #ft«J:<gttftWft& 

ft £ft : ft9jcttftft).©£J&£ftfl) / ft ft 
© ft C , tt*A»6»6ftT^4. riiliiar-; hj OisES^ffliSgfflU, & r 
l«S4iz.;M £ ft ft ft , ftWKftttT**. 
7 5 - Jl/ 7 5 >li, 

[ it 1 ] 

Ar 2 



Ar, N Ar 3 

xm ts ft s „ 

[0101] 

ri»S£a-7 hj ©i^gftt, #8ft©R«-lMi&<. ft ft © © ^ , ft ft £ ft 3 

*ftfc»a&«nsT*fttf. a£fti»*i:i*»ui*s. & *> . m * \t . (•■•2003-2 

6 40 8 5#»«CH. *«flta«0*iT. ± E X ttl ) fcEftSftTH* r H ffi ft 
ta-7Fj CHIlStJflHT. 

ITO/CuPc/PV/CuPc : P V©*III / C uPc/PV/Au 
t^31i*f, 98 * £ ft T £ 9 , :Oi5a««Tfe. MttftftEE£2ftC-f 
4 £ £ # l^g T & 4 ^ © .fc 5 K E « £ ft T (<> 4 . * % 91 ft © ft T? tt . 2 « tt * 5 . 

rtl!f5!4i-'; h J #lft©ft?J:9fca£ftffi#ftT*SC£fl«ft&*»l::&ofc. 

[0102] 

j: ft ti . ft-©ttft©«*ft;bttSttfflLT'b. ft ft ft ft £ (CuPc/pv) tjg^K 
ft ft (CuPc : PVOftltl) © ft ft © ft & , ISCffiaiCioT, f ft € ffi © ft £ 
68 ffi J * r («ffiftliftft©»j$i::.t«) g £ © ft £ t» "5 5 lr» £ S'J «f ft © ft ft *f S 
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*-.>psft-«f«ft£ftJi.i © «fc 5 a « ffi a* & it n « . j«f*an5*iB*»sc£ttHi 
c * m m 9 ] 

[0103] 

SIT (Static Induction Transistor) £: «¥ t£ ft T 1^ 5 
g|FET (Field Effect Transistor) ISSftJfiE 
LhJ^y^^ftSnT^i. (H4 7I5]JSffl<8lg¥W&S&fS«£ ISf8l3 0 
a - H - 2 , p. 1 2 9 7,SfS6 30J&ffl*S*H«*£l»*£i I8?«il29p-Z io 
H-15, p. 1161) 
[0104] 

£ <D «fc 5 *T ® E L h 7 > v X ? CO m t V T . 02 1 l:iti5f<t$f 3 2 0 ^$0, 
SS9 o m ic , i^ti ( 7 - X ) 9 1, 7)%-^aA»9 2. *-;H£iiH9 3, 

38 3tt 1 9 4 . II ( K l"f > ) 9 5 SiS* L If «)*-*»SI 9 3 »» 

t:x u 7 h«©y- his to 9 6 7iiJi*iisnfc)g^^wbT*D. y-nics 

lfcSStlSi!)) ico«jglCi^t. ft CD it ft ft tf S tl 9 . &y-h«fficDX'Jy 
[0105] 20 

cinic^LT. #f|BJ(o r*-;pmft-ifift^&iij Jfflt>5:it, t£ * cd *r «g e 

L h7>****iSTtt*5T£&a»t>&lfiat>*S*r«£&*. 0*J A IS & 9 5l:ftt 
5gi LT, *-;mai9 7*Elfr*Jlt* t lH** (02 2) . d <D £ £ , & ffi 9 5 
i * - )P «t it 1 9 7 <h © P^lC ft , t»J Atf V , O , (tfS§ttft^») iNPB (ffft# 
&#$#>) *»f.&-5*-;H»HISS9 8**^-r*::t^Ttr, 583tH9 4i*-;i/«jgl 
9 7 £©P B 1£#f£9i©#-;PHSt-« : f«8it£ifcB 1 2 0 £fl§5fi£-r-5*-)Hfti£gB9 9 t 
m f IS i£ SB 1 0 0 *4{Et5It*!T'f 5. £W«k3&*tric©*'«EL h 5 > v X * 2 9 

o fc * v> t tt . K*-^e*&Ji9 7& #cxuyhtfy-r-mffi9 6£iiao&A,T-, se * 

[0106] 30 

i; fc . « it tf . HI9 lCfttiltLT. if ill 1 2 l'fE«-r*^t*«lH** ( 
023) . C CO i £ . ii91tlfl2H2 ItCHCIi. if«lS51 2 2£t« 

tsuii'T*. « f iHl l 2 l tfr-Jlffimm 9 3iflBi:*«flo*-JH*-l 
f « ft & ft Jl 1 2 0*»J*"r*#-.«'*a«9 9 2:tTISH 0 0 t*«t« 
# S „ * fc . S^^8 9 5 t5!)ti9 4 t©f B 1l;IJif aAI 1 2 3*4)$lTfe5. Z 
0 < t5a«««)tIELF7>^Xi'2 9 1 CtJ^ta. Iff Kill 2 ltX"J» h 
«y-H!96til!iaAT, tE*CQ#i&EL*fg&#cD$jg£^;i3C<b&<, 1-5 

>i?x^f*tt*##ta**. ^ 3 a, . gsirstsitiT, * - ;i-iigSEii/T 

pI £ T* & « „ 
[0107] 

n •& t> co T li < . S6oi»tfctt*«i©SiBo«Brti:*^TaA»fcl4«I««?r 
tr & 5 . 

[0108]. 

[0 1 ] * 5S W © * tfi t»J 1 (C & £ *T $ E L f f ©iit$itiT*5. 

[02] *%WO$ifom I lC^-5#WEL*fCOSjf^Sl^Sr*-r0"e*S. 

[03] * SS 01 1 ~ 3 . VcWtM I & WZl&zn? ( V ) -mft&g ( m A 50 



- ' (26) i ) 2005-166637 A 2005.6.23 

/cm 2 ) -»S (cd/m 2 ) #tt$itBt$5. 

[04] ttttflifc««*«EL*¥©*i6*iRt-H-c**. 

[053 *««©*««2Kft*#«EL**©*»*;i*-rHT**. 
[0 7] f 1 l:i5tiEL^fOiilSStiT'*5. 

[08] l©«ifi**«PtUT. 7*5 = ")AO|ORf X (A) S«ft 

£ttfc£2©«EE (V) (mA/cm 1 ) -»g (cd/m') ^ttSitlT 

[09] *fS9i<Z)*ffi0!ll UT. 7ll'iZ')AO|(5llX (A) £ ^ {b 







WliS«S (mA/cm 1 ) - % « 5ft * 


(cd/A) ft li$it@TS5. 


[0 


1 


0 


] 


*«*0**«5C*StlEL*?0 




[ 0 

& . 


1 


1 


] 




&5#«EL$ ; PO#Sjg£7K'f0-e& 


[0 

-5 . 


1 


2 


] 






[ 0 


1 


3 


] 


K^^iJ^ffl?g?<D « jfi £ w T 0 T ft * 


0 


[ 0 


1 


4 


3 






[ 0 


1 


5 


] 




IfOlS (V/cm) ( 


A/ 


c 


m 


! ) 






[0 


1 


6 


3 


© ft ££ 88 £ ffl 31 ? fc tfcifcffl*? ©igft ( 


nm) -S®^ (%) fltt^^tlt 


h 5 


o 
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tlELlfCi^T. T a n g £> . M ? OftthmitO fz lt> . tt U7iaitO*ft 

MM (DEM* 2 0 0 0 AHTtt5:if. 1 0 VHTOflUlliST 1 0 0 0 c d/m' 

Phys. Lett. , 51, 913 (1987) , 5 9 - 1 9 4 3 9 3 ^ai. 

ftMBS63-264692*t&?8. )$W¥ 2 - 1 5 5 9 5 f *B#ff«4, 539 

, 5 0 7 ^««i, 11 4. 769, 2 9 2 ^«ll, IS 4, 885, 2 1 1^9?*ffl# 
#8g) . 
[ 0 0 0 4 ] 

TangSIJ. C 15 (riTfc. **U7l*»tt©ft & ( * - * 
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7-^l^a¥S*iLtU5 (Appl. Phys. Lett. . 48, 183 (198 
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ft ifi t? tt . :ft&Slr/W^otii:*ift!t»»*lHt«l^t. 0 B W c tt ift « 
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3 2 9 7 4 8 f *SftWjg6 3 3 7 4 9 2^lp!iffl#. ft US 2003-45676^ 
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RS*t*miiltt^tllKS16B^tll|0*IEL«Jta-y h * B % tt C ft ¥\ 
CftttTfc^ffiSBBSL, MPE (Mul t i-Photon Emi ss ion) ft M 

ffc (i49@jSffl^l^^i«I^iS^ 4 iafS«27p-YL-3, p. 130 
8, |63@^ffl«3if^?«i»^> i»«^W5^2 7 a - Z L - 1 2. p. 1 1 6 5, 
Proceedings of EL2002 (International Con 
ference on the Science and Technology of 
Emissive Display and Lighting) p . 5 3 9 , P 

roceedings of I DMC' 0 3 (International Dis 
play Manufacturing Conference) Fr-21-01 
p. 413, SID03 DIGEST, vol. XXXIV, BOOKII, p 
. 9 6 4, S I D 0 3 DIGEST, vol. XXXIV, BOOKII, p. 
9 7 9, Sl3@77 7h/UiPf^xyi/tUilgISt^SS^D-4 (2 0 0 3) 
% LCD/PDP I NTERNAT IONAL 2 0 0 2 T <D ( * ) 7^f^X<0Sfi%« 
fcCDMfxRZfmtinm . EExpress (2002^1 lfl 1 5Bf) * # HI > . 
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0 1 - 1 0 2 1 7 5 §i v l (*i#WS 6 5 8 9 6 7 3 f BJgf ) TB8^bfc, 
tt (ttfUiStt) *««*7;l/*U4R«©a5ctt (if fi4fi) ^WTStc ITtfiEt 
5K«?S«ttti«<07^*^7zt>»f SdtTSit, 1 - 2 5 1 0 6 

7 *l & « (|i#ft| 6 4 2 3 4 2 9 ^B^«) 2 0 0 1 - 2 4 4 0 7 9 f li« ( 

*i#ttI 6 5 8 9 6 7 3 f BJII) 2 0 0 3 - 2 7 2 8 6 0 SS200 

3 - 3 5 8 4 0 2 ^, «f| 2 0 0 4 - 2 0 2 2 6 6 ^««t«TISS L fc, If ft4tt ( 
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0 4 Ad 
Novel Mg:Alqi 
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odes (WOLEDs) . C. - 
Chen, C. H. Chen, J. 



W7y*;k*f t>»f t^ttSi^li^ail'tjaiS&f LT^5 ( # » X « : K . 
L.T.Dao and J.Kido, J. Photopolym. Sci. 
Technol., 15, 261 (2002)) (#ISfi : IDW 
vance Program, p. 60, OLED2-4 
/WO, Connecting Layer for 
rganic Light Emitting D 
C. Chang, S. - W . Hwang. H. -H 
-F. Chen (2004) ) . 

;©«)5fiti?^LTf *itiEL$f ©i«. mmttkztxtztttt ( « # ^ - * v 

* ) J» (n+1) fe\Zte Z Z ttfmmZ tilt (nttifi^tlOlS) . 
^ O 1§£ . fg » « JI BS (n+1) (SiftSOt, MaWlCli. 

aiL&D («iti4i-») t ^ w * h fc . 

[0010] 

^s-r-s-tii^ftiTfe-s. o^x-m^ ttfmmun&i t « a a . 2 e v <d # ^ 
*©jfcT**ur*fc*c«»*«*«****fc*^ * m no « c * estift«tff ( 

* 0 . C © « S tt (I11E-2V) = ( iTO W H J3E ) ) L fc *< o T . - ft M 

|;, Jfg#*ft^g©*l~tt0aT3^$EL^£0HC<h*ltf. Jf«0»^jS*TO«* 
^&^4H;£©gWfi^®^TWm^^&$^<fc9*>&T r -f-£> (02 4 # 85 ) . 
L- L- fc *< 5> , MPEt«EL*f ta*0*lEL*fSHi«l:*lr»Tlt«t*itf. 
MPElf©l6ttSS««S«« 1 »l / (n+1) . (nte€ffifg£!<OH&) tftd 

-g-ODitS ( * tt ) *Xa=»FatD. *»sn««ittt. «e*©*«EL**-cai 

Ka¥(iJ:#r5) . H2 4l:a*OtiEL*fii*i»«4l6^l/T2R ( 
n = 1 ) . 5© ( n = 4 ) . 1 0 ft ( n = 9 ) . <>: fi £ £ K , S # ^ & #1 $ ( 1 m / 
w) *<SWS^tl:t'»<t5i:t(tt5i>SySal/-H/fc 1 b(!)$ilt. £ d T li € 
ft ^ * ( c d / A ) ** * r> 5 0 (n.+ l) « fc ft D . SSiSEfc. (^-»g<0^-e«7i 
<) H-«««KOP*»C (n+1) ft (nlimffi%£!<7)II&) 
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«E«*»«fcftO«E<*a*«iS«)#*EL* ; F© (n+1) ««±£fc*«£. O £ 0 
, ^TtjL-yhSflS^tl^it-l/Tlfelifcyi:, SJL<&1> r j§ fij ^ BE (AV) j 

5fttfl:fiTLTV>< ^ t \z tt 5 . 
[001 1 ] 

02 5. 1 2 6 C, ilar'vh£2itt5MPEtlEL$f5)/OKaSiL£ 

. iil<fti> rjgiotts (av) j ttm^^*lgP»rtgl5 (*38Wi:feW5 r # - ;u - 

fflKlj ft SB ) tStti. *-t>-t'b#«EL* : Ffc:43tt**-,H'©38£ < * fc tt . 
a A ) <htt«7&4tt#^ (*-JHltt»f) ©HOMO ( ft X £ * tt 3 ) ¥fi©lf 

TMPE*?fc*tt3**3S£Jl0«M£tt. « BE W HP «r C . K5y*Jl'7 = *>» : f O 

4«c#-pTiifrfe*>nfcm : f*»J<o ( » s jh <z> ) az-y h©if§stt^f ( « ? 

«J i£ # ? ) OLUMO JHftKftATSCi-efca. l/fc#3Tlli 

CD ri««B£ (AV) j tt . KHOMOfttOtf *»KLUM01p(il:»fttSil:SS 

ti ( r*-;p-s?^iij rtSCco) r x * ;p * - St g j T5i4t5 fcotibs 

. z\<d rHOMO¥fi©tf^LUMO*fii:iiit5j ctS!lf tnH, r * - ;p * 

tt, ( 31 Mix ) r j§ fa m be ( a v ) j iR5ii<oi:t5:tiJi|li*tt#i:. iffl & 

OAflFa««OMPE#«EL*T*«lftT*llHl**CtC«C* (02 6) . 
[0012] 

nm-n?n$L%&} KSofc. * # » c a . # m ¥ 1 1-233262^ & 

i^f*l!i 2 0 0 0 - 1 8 2 7 7 4 f iii (*l#Wf 6 3 9 6 2 0 9 tiit) (J. E 
ndo, T. Matsumoto, and J. Kido, Jpn. J. Appl. Ph 
ys. Vol. 4 1 (2002) pp. L 8 0 0 - L 8 0 3 #1) TffRSnT^Sf S 
* ffl l» T . IHSE)6l:t?Tt?S«ftttl«l0 5i'A*7 = *>»f*«t*LT*«E 
LTW*iISEl6tltit. ft BB ¥ 1 l- 2 5 1 0 6 7 t£ltKM 2 0 0 1 - 2 4 4 
0 7 9 ^ftl^#1 2 0 0 3 - 2 7 2 8 6 O^^TSflSnt^SfffiSffl^Ti^l/ft 
Ji (8K 6 , Jpn. J. Appl. Phys. Vol. 41 (2002) L 3 5 8, « 
4 7®iS#^*£ J ffiS*. 47|9f, pl940 (1998). L e o £> . Appl. 
Phys. Let t. . vol. 78, No. 4, (2001) # B§ ) . OJD, 8Mb 

»fi:«toT, m^m^ti^m® v ft TtfttfLVT ^ z m t > zmx.m 

<a5uti:J;ot. (HOM02fS{i£8itn-5) # - ;p * tt a» (LUMO?fi$sns) « 
* & & ' ts n 5 z. ttfwwistz. 

[0013] 

LA>L ft # 6 . *58W#6*»Bwbfc. ftlTl 0-2 7 0 1 7 1 « ft M ( * B ft ffF HI 

6 0 1 3 3 8 4 f lit ) . (1 1 2 0 0 1 - 1 0 2 1 7 5 ^ftl (*H$S^ 6 5 8 9 6 

7 3 ^mmm) . J. Kido and T. Matsumoto. Appl. Phys 
. Lett. , 73. p. 2866 ( 1 9 9 8 ), f tBSiSnTI->5f S. tftb5. 
7;P*'J H*- ()l7cttK-^>M SH-tr>^r*^fC, ffSStt 
f f aro7y*^7zt >»f S 4fJLti^li, glf Ft- ( if 7C tt H - /t > h ) t 

fl: tt »• ? © M * . ttBA^ft-^tttf^ (*-)Hatt»f) tiEtfHt- ( S tc tt F 

- /t > h ) rosact. igtf i/t. a$L<fc^Kjs*<3i£e;:£n. g*tiTi? 

B lb « BE §t ft (n+1) BftJ:cft9TL*t>, ± E r ji m BE (AV) j * 0 IH * 
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;7hCUl*fclKJ:ifti;i«t*l/. » * « * * * ( * fc tt . « W * ) « « t 

t©±5ia*U<ttfc»«*©MPE#«IEL«TO*lt«IM!.**W*6CJ:«*B2 
003-45676* + . »| 2 0 0 3 - 2 7 2 8 6 0 *a*CII w« *IT W S . 

[ttffFXK 1 ] ^iS8 5 9 - 1 9 4 3 9 3 ^ftS 

[ ft K £ ic 2 ] #P3»S 6 3 - 2 6 4 6 9 2 f i5S 

[ ft W £ ft 3 ) j$S? 2 - 1 5 5 9 5 f ii« 

[#ifXi4] ft pa ¥ 1 0-2 7 o i 7 1 * a « 

[ ft W £ ft 5 ] ft §8 ¥ 1 1 - 2 3 3 2 6 2 ?S8 
t ft W X ft 6 ] »«f 1 1-25 1 0 6 7 * & * 
[ ft Wf X ft 7 ] ft PB ¥ 1 l- 3 2 9 7 4 8 *l v (l 
[ft WXft 8 ] ft§12000-182774*&« 
[fttfXft 9 ] dli 2 0 0 1 - 1 0 2 1 7 5 ^fi8 
[ ft If X ft 1 0 ] #{S 2 0 0 1 - 2 4 4 0 7 9 §»8 
mifXKl 1] »» 2 0 0 3 - 4 5 6 7 6 ffti 
[ft ff £ft 1 2 ] flSS 2 0 0 3 - 2 6 4 0 8 5 §4ii 
[ ft W X ft 1 3 ] »| 2 0 0 3 - 2 7 2 8 6 0 fS8 
[»|Fittl4] * H ft »F Ml 4 , 539, 5 0 7 ^1« 
[flttXttl 5] *IHW1 4, 769, 2 9 2 *<8SH» 
[ftffXft 1 6 ] Xm&Vf-W. 4 , 8 8 5, 211*BH*B» 

[ftiftxft i 7 ] *aft ttm e , 337, 492*111 

[#ft WXft 1 1 Appl. Phys. Lett. , 51, 913 (1987) 
[ # ft K £ ft 2 ] Appl. Phys. Lett. , 48, 183 (1986) 
[# ft WXft 3 1 Chemistry Letters, PP- 327-330 (19 
9 0 ) 

[Jf#tfXi4] J. K i do and T.Matsumoto, Appl. Phys 
Lett. , 73, p. 2866 (1998) 
'[#fttfX«5]?il47®ig#^#^*. 47S9*, P1940 (1998) 
[#ftWXft 6 ] Leo^. Appl. Phys. Lett. , vol. 78, No. 4 
( 2 0 0 1 ) 

[#j»lFX«7] Appl. Phys. Lett., 80, 1667 (2002) 

[ # ft IF X ft 8 ] K . L.T.Dao and J.Kido. J. Photopo 
lym. Sci. Technol., 15, 261 (2002) 

[^ftWXft 9 1 J . Endo, T. Matsumoto, and J. Kido, Jp 
n. J - Appl - Phys. Vol. 41 (2002) pp. L800-L803 

[#ftffFXftlO] Jpn. J. Appl - Phys. Vol. 41 (20 02 

) L 3 5 8 

[IftSJil 1] S4 9B*fl!*I**B*l^»«*- ISf§I27p-YL-3 
, p . 13 0 8 

[#ftf*£ft 1 2] tH 6 3@f£:ffltlS*^¥^«^«> ^«^^*2 7 a-ZL-1 2. 
p . 1 1 6 5 

[^HffJCI 131 Proceedings of EL2002 (Internat 
ional Conference on the Science and Tech 
nology of Emissive Display and Lighting) 
p . 5 3 9 

41 Proceedings of IDMC'03 (Interna 
tional Display Manufacturing Conference) 
Fr-21-01 p. 413, SID03 DIGEST, vol. XXXIV, 
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BOOKII. p. 964 

5] S IDO 3 DIGEST, vol. XXXIV. BOOKII 

p . 9 7 9 

[ # # W £ St 1 6 ] IDW'04 Advance Program, p. 6 0, OLE 
D2-4, Novel Mg:Alq3/W03 Connecting Layer 

for Tandem White Organic Light Emitting 
Diodes (WOLEDs) . C. - C. Chang, S. -W. Hwang, H. - 
H. Chen, C. H. Chen, J. - F . Chen (2004) 

CSS 91 am*] 

[0014] 

*5I^C75@69«. TEl:BI1-4tf*2»tLTOli:*-*iaiilTO|0 2t) 

s . MPEtiEL^f©tf5?4i©*&^f. ^*sw«*»««s*ttSc<i. is n c 
[ si a 8? & -r s it & co ^ s ] 

[0015) 

tt * W ft # 4 . 0eVEtTOStt$ilS^lC^*>©5S. '> & < <?: t> 1 8 £ ^ tMfc £ 

tfL&mi (MUmmiz «fc * > « S . *> L < tt . #**CJ:*g£K:J:0»*a-ii-T 

. Rt?SStt#i**<7y**7 = *>«tl:*5«TrllS» (&>t7n£)S£fiE&) t 
(2) (a) -f * > ft # 7- >~> # 5 . 7 e-ViO*i<, mf&^tt-r&toS*-./!' 

natt**-r**r«ft*«t, (b) (a)©*r«Hfc£*i£. («?©«§ k <k s ) iHt 

&JftT««lt*0, (a) © if ft 4 tt « *» 7 5? * ;p * ? * > tt ft C * S * - * 
[0016] 

tt * H ft *» 4 . OeVWTW&ttVISiSc&JS©^^©?^^ 

»*l/55*iftRXtt It. «£S*lT»ttlxTSD. Ifft^tt 

*#T-5*«l^l*t7> f *^*^*>«ftfca&5^-;Hft2ia!. *<«II$nT&S*-;i>m 

[0017] 

*5S<E©*rffi5Si?tt. ft * K ft # 4 . OeVHTOittWgt^iO^/WjS, '> 
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ftfl;ft7cEJt;fcJ:-3T«ftf*»»tt*»ftl'T. tf§Stt*M* ( 7v**^t>« 
!g(C$>£« : fftiig& (ft£7cg££fi£g&) . ft , S'ArJl'tfS. 7eVcfc 

D/h3<«*tt4fl:S*-r**«fl;fcft£. #«fc£ftiftteft7cEJSfcJ:-3T«ft»» 

[0018] 

* 7 ft 21 SB <t . * - JUft i£ SB £ . 6«il/Tft5*-AI*-l 
^m§itg&II££3-> * T ft S 85 ft . tt * H ft *M . OeV«T©(g{t^B3»&ScD^^ 

> © 3 % * & < 1 t> ias5tt*«ftR«*fl:#ft£. *«ftim*fl:ftftfc»i/T«i 

Tf&JBISft KStc b 5 3 ft il tc tl & ft <!: . ft fit fc <t <0 II * 8 C * ft tz * <D « ft ft 

#«ftd«KJ*UT*«*fctt«**ft"C««kL, *«<fc*«fcftfl:ft7GE«KJ:?T« 
ffi&|&«i#S^&bS*&«fcHXtt*ft»ft<!:' £ W L , lf«4ttS*t5*lt# 

[0019] 

*8?i!©*r«3!t^«, « * ft a a t . * - t , t«ii/Tft6*-*i*-t 

H ^ ft it §B« . ft ft H ft ** 4 . OeVRTOftftmilffl-f* 
><95^4< it) 1 ai££fc««fl:&*£. IHt^^lCMbTaifeK li # ft ft C 

55iixtt4It. 8Bi:J:0 3l*Bcsnft*ol»ljcRi6i:i^Tlx 

znrz&{tmm&&mtn?%®&G®®trfm<t&KKfoiz£?xmffi 

L,x, l|^§^tt : frStld t 5>'*^7-^> : K®l-fe*3, * - )V ft £ ft tt , -Y > ft # x 

> -> * ;p ** 5 - 7 e vif)/i^<tfft^i*ft5fifl;&ftt. #«fl:£«fc*fUT 

3*ft«ft«Xtt#«ftft*. £ *T L . ft*«4tt*#f**«ft**55>***y*>* 

tS»«t l/Tt>4. 
[ 0 0 2 0 ] 

*t jf £ b t» . 
[ 0 0 2 1 ] 

± mm® its® tifstitti* tsisfcttis s ni«ttti n c £ a* » 

[ 0 0 2 2 ] 

[ 0 0 2 3 ] 
[ 0 0 2 4 ] 

±I2ft37c14&IStt. v JU 3 - ? A . -> 'J 3 > . fJ>Rff?>nr 

>*>i&aft£tl<54>fc< it) lis. 
[ 0 0 2 5 ] 

±Eftft«ftft£ft*fctt±eft«{fc£ftfcft***ftttftft*ftft* > 'f * > *» 7 * 
£ A . R A U ? A CD 7 Jl/ £ U ± ft & ft ^ S a 1R £ tl £ '> & < tt 1 ISttt^gt* 

"3 T ft ^ . 
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[ 0 0 2 6 ] 

ISEttf i4l4tift&«5tt. 7 V - )l 7 5. 0 > - ft 3£ (I) : 

[ 0 0 2 7 ] 
[ ft 1 ] 

Ar 2 



Ar, N — Ar 3 

( «t» . Ar,, Ar.RDtAr.tt, *ft*nill£fc«iJl£*#LTJ:V»*«*|ftfl:** 
S £ £ fc> T . ) Ti$n57'J-;i'75>'fl:6^lt*5t<J:^. 
[ 0 0 2 8 ] 

±E«*«*tt#«fc6»tt«»S*«*T** C fcitfFSLi>. 
[ 0 0 2 9 ] 

± E « * « # tt # « fc.fc » tt , *^7^ U >ft^tStBf Oggft:-eJ55tit>. 
[ 0 0 3 0 ] 

[ 0 0 3 1 ] 

[ 0 0 3 2 ] 

[ 0 0 3 3 ] 

s « a « x » . & mm <t $> * c ti«ffSLi>. 

[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

* & IS & (fc #1 « . V.O, (5&itrt1-~JV I*) . 7«fc2U:i£A, MoO, (3filt^ 
D 7" x > ) . XliWO, ( 3tft^ >^Xf >) , c**:t*ifftu>. 
[ 0 0 3 6 ] 

*«Any>ft«tt. & (k n 2 & . ft ft m 2 & , *©ftAny>fl:tt*. 7*sii)ifl 
pyxtti. # u ? a a a y > ft . ov")A^Dy>ft«i, 7 a a y > it® 

[ 0 0 3 7 ] 

S W «8 42j Ste . '> ft < .h l|(D7y|6l!)llilTtt«iiH. 
[ 0 0 3 8 ] 

'> ft < <h li©x7y|5IfelilTtt5;iii»SLl>. 

[ 0 0 3 9 ] 

£ W $ f9 K « . '>ft<ifcli(Oy7;li, '>ft<£fcl(I<07';/Si?£g&S<fcLT|5! 
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[ 0 0 4 0 ] 
[ 0 0 4 1 ] 

& « a « a r . '> & < t *> i®v>*vnw. : f-*mhx^i>^ttfft*\s^. 

[ 0 0 4 2 ] 
[ 0 0 4 3 ] 

£ # & «5 a « > h'JX/3 - (^>^7^*n^-7^*) #7>t$5t*5:ii)t!fSL 
[ 0 0 4 4 ] 
[ 0 0 4 5 ] 
[ 0 0 4 6 ] 

*iPET«l«46:i*l*itfri»*. 

[ 0 0 4 7 ] 
[ 0 0 4 8 ] 
[ 0 0 4 9 ] 
[ 0 0 5 0 ] 

*5g^©*«3t^©3S&#fctt. ft * H & # 4 . 0eVE(TOtttiS»MHt> 

«dCJ:!)«»«*Tt©t»ISSe*iB!:l/. t o»lSE*i: i o tlxShfcft 

^ > •> v » ** 5 ■ 7 e vit)/hS<i?i^li*tt5ffift6^t- tmt**tifl: 
I5cRKi:ioTt*»li#***l'3**i««XS*t«llli. *«a*fctt«a 

5 % '> fc < t 1 afc£tr*«fc£* t , *«fc^*«fC***l*^«-f 
TtOl»lSR«i*8:U *OllSR«i:J:5TlSSftfcfttt*ll**«itT 

eViO/h$<m^^#tt* ; frf'5*SI{k^«!I<!:. ; t«^^^tKfta7i:EfSlcJ;oT« 

[ fg 9! co #1 3M 
[ 0 0 5 1 ] 

lfiaiHTfilt*-AlilHTOltI«l/TllStfc f*-*««-l 



n 
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n 
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^«gg^MlJ ( r*-;|/-«^JCJftJIj ) £ . MPE**EL*TOti584I»*ft 

£ . 

[ 0 0 5 2 ] 

HttTTCfcWill^tUTSaEUTfc&r. -f * > tt « ( tt ft ft IB ) tU#SLTl>5 
<h A, <!: & © T . *«W©¥tttt*©J:3fc*ll©A>Hy>ya**«Cfc*. t U 3 X S 

± © e ffi j« at & * . 

o . 5E»if U'Hlifl 0 - 2 7 0 1 7 lffiffitHH 2 0 0 1 - 1 0 

2 i 7 5*t&?83:-eni*u£, STttt h - /t > h at f - e > 9 z nfcifiai tn&^^F 

©ifcffitfi**T-5K^#S^i:atpItet:S.-2.. 
[H!9!£5ISS-r-5fe«>©ll&©^&] 
[ 0 0 5 3 ] 

* 1 * * * « C * ^ T tt , tfilSe (&>f7cEJ£;£fi£gB) OUsEftSHT, 7 'J 

^tTs<±»giftat4. oevHT»tftiHS4i ( 7 * u & « ) ©-f:*>£##tti 

tttLT. 
[ 0 0 5 4 ] 
C ft 2 ] 



S6C. IfSttt (iltt) I1DHT, 
[ 0 0 5 5 ] 
[ ft 3 ] 



Li 




/ \ 
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T g^UUX (8-*;u;5M 7Jl5-nS# (RT. A 1 qiKietSCt 
. t) h < ft 
[ 0 0 5 6 ] 

[ft 4 ] 




T- ^ £ n -5 A 7 * 7 □ > < & T . BCPt»Et5:t*«$5) © « fc W « * £ . * 6 

p# 7;V5-"?A^Btt7;U*'J^S'f*> ( L i q Tftt L i ' ) £&tc < * © « (i n 
- s i tu) 3 7t E tt ) t5»fSeii, 1 «S , Kft 1* SI K £ ft T S (7^3r^A-ft 

(i? ggft) * « ( « * tf A 1 q) tm^CDgSI-.tSKikSTnSftvlC.koT ( (L 
i+Alq - ) L 1 ' + A 1 a" (?i?*;i'7 = t» ) ©t«»»«#*»«ti 

# ft t? * 4 . 
[ 0 0 5 7 ] 

tt*t«<. S6t«*4*l*tH!^*a**Tt6 <^*0. ±*-r*) f» 

5^ntXT*S*6j - tf5i*Stf^t*<»5* ! . ± S i 5 C , K&»7c5 
£ f£ II * T tt . RC7*S-9Ali4«B : ftl'fS«EbT6 5r. -< :* > J8 ( & ft 
K ) HTffftlTW*. Ufc«t-3TA»ttaWtt*»ft*Sn*»JfC**. g S tt © 
I* ± © B H tt . Jb B A 1 q " (5-^H-t» OtUCSBUWi ( * « « 4 . 5 

# S3 ) . 

[ 0 0 5 8 ] 

a tc T -5 «> © r jfi * £ © ft t> ft J # # * L < . :ol**a^i + »i:K*l3i;KUiS 

jgd-rc: t *iffl*f c. eiHisfsttt (matt) *«<n#5 ***7 = *>tfc 

*tt*tffl*tt^lx. a*T**tl»»»5cK«lC»*lH*ft^ < ^ * 0 £ ft tt 88 IC « ft 

amsai*fr<fc*. ;:©j;3&s***"fH*TB*i6«4fc*bfc. 

[ 0 0 5 9 ] 

<?g 2 *8SJgSt> 

SB 2 * 16 » IB »' * t» T tt . S ? Hi i£ SB (f&jiTcS oifJUMtlT. SI 1 * J6 

»liH»t:fittl««t4I (7;P*U4I) ^>§tftS«Ht, L i q © & ft 7 

AU^atftStt $ 
ei:7^5=f AO-t^ftiSStt^BSHecif ( 3 tc # * » ) • ± 

EiBfcWlif^fc^ft^aiilS*^***-**^*^**- ;:©JiS&3^©t>ft© 

mm itm £ a ie c mmr % z. tt . a w it *« » < . o - 2 7 0 1 

7 1 5| i> $ M 2 0 0 1 - 1 0 2 1 7 5^^^^TBfl^bfcS7t;ttH-A>h* i H-t: 
>ySftfc«**»l£*RI«©-Jfctttt**''"***** ct * I1irlB " e ** («KM5* 
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[ 0 0 6 0 ] 

$3«illH^«ii, ^ ^ «S ill 8? (&fi^K (^ifilcMt IT, 
[ 0 0 6 1 ] 
lit 5 ] 




-e , sstishu (i, 3-7x-;i/-i, 3 -~furt>is*j- h) y (/tV7it> 

hD'J>) a.£nt:^A££ft: ( & T , I" E u (DBM) 3 • BPEHENj <h IS f 2 T £ £ 

[ 0 0 6 2 ] 
[ft 6 ] 




tS4h6/tV7it>hP , J> (KT, BPHEN) 0 « & , ^tlg#lcm?g£fi ( 
ffi i£ tt ) t 5ft^ftStI/T^5«6ll, Eu (DBM) 3 • BPEHEN^)(t&» 

tl!H7cttftI'l?*5 7;i'5-'>A*HBf:ill(*LTl&St ( 2 tc & ^ # ) , ifitH 

♦ Jt^^jgjE^Sflffl-r^CchT, S 91 tt ** » < . ^0*^Bjf^#|f 1 0 - 2 7 0 1 7 
im&® J $>¥tM2 00 1~1 02 1 7 5*ia««ST|JBjRLfc. § 7C tt F — /t > h & K — £ 

l:i4BPHEN- (59**7-*>) <0 £ f« ) « 
[ 0 0 6 3 ] 
<»4*«»I8> 

£ 4 * 18 * IS 43 T tt . ± 13 L i q V>miZ . 7J^ 'J *8U>^t IT. O , * 
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*l & H L i qiUSSltV^^^SSSnT*!), gSMt fi te E £ K J; o T (L i' + 
L i q" <55>*JU7 = *>> > <DQ$i®®®#*K&? *> * * ^ • ± §5 CD 7 ;P * 'J 

[ 0 0 6 5 ] 

tt&ftTl»*. *iSlfSifflbfci$it-^-CRTM- 8 0 0 0 ^(ULVAC (B 

« ) « « « i' fc . * fc . c 14 • t>^-)v ( t e 

ncor) ItBPlOiifaftittSS^. Jr - X U - (KE I 

THLEY) av-^-? 2 4 0 0. b;/ri>BM-8«fgfh£&fflLfc. * fc , ft * 

[ 0 0 6 6 ] ra ^ ^ ^ 

5 fe CO 7? \t U H . 
[ * tt 0»i 1 1 
[ 0 0 6 7 ] 

« « M i B . tt«fc*f*lK. * 5S ?J cd ^-;HS-lfiStiU £ W L T * 

0 8 * » C . *-*m«©«ft*«* f »«»=*UTV»«*«EL«TO«i-C**. - CD 
DTB. B 1 «^i«10il:/U- = ^^f:ITO ( I n d i u 

m Tin Oxide) 911 TES 
[ it 7 ] 




4' - h' 7. [N - (2-t7fJH - N- 7i=*-7S;l fc' 7 x _ 
(RT. a N P D , 3- fc tt . NPBi«BtKt#«i. ) £600AcDj?£T-g 
ffl**CJ:0*-*(iail2i:LT*»lx. ^ HT»*I 1 3 t IT. A 1 q £ 6 0 0 
AcDIf^T-WSLfc. " 
[ 0 0 6 8 ] 

& C . iJSAl qtL i Q ((Stt»H»4R-f*>^*fl2^*> £ > ^JUtfl : IT 
5 0A©SSl:fEllt (114) . a6C*©±*6»«?ctt*«-C**7*S_9A 
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£ 1 5 A ( IC ffi £ T 5 1 ) ^^Lfe (Si 5) . ^iCiieaNPDi 5HtA'ty^7A ( 
V , O s ) Z^Jlitm 1 : 1T1 OOAOISTSIlfc (116) ( * - * ft M 85 ) . S 
& fc it S & B 1 7 HT7*Sr^AS 1 0 0 0A©JP3TJ*ilLfc. 
^(DW&ELSi^lOaSfjgSftSfiKSieTS.!:. I T O / a N P D ( 6 0 0 A) / A 
I q ( 6 0 0 A) /A I q : L i q (1 : 1) (5 OA) / A I ( 1 S A ) / V, O , : a 
NPD (1:1) ( 1 0 0 A ) / A 1 (11) ^t(«. «T(DB«Ttt:»J; 5ft (I 
« ft > *Sttft«V>5Ci:tt*. 

^OflEL^f 2 1 0 K t> T , H @ « g T & 5 I TOtlllSTSSA 1 t © IB C 

If Oil (V) -mffiftBt ( m A / c m 2 ) - » « ( c d / m 2 ) # tt £ ^ T . £ fc . 
£©**©»ff****LfcH2EjS-r«fc5K:. §14Rtf|15tt, H f & i£ S5 ( ft 9 
tc fi « Sfc J* ■ ) 18HT, I 1 6ill 8ll*-f«St-t?tI««ll 9tH« 
f&T S . 
<tfc«09 1 > 

jt « « i tt . smiiitKtsfcft. *»w©«T»a«-c*6«ka5cRisti«iii8 

tlVtlkDil, ?tit>% . $ieillOiL4<0L i qCftAT^lL i £11 0 4l:« 
fl? U fc T 9 . ^©*f 3 0 OCijglJ 

ITO/aNPD (600A) / A 1 q (600A) / A 1 q : L i (1 : 1) ( 5 0 A 
)/V,0,:aNPD(l:l) ( 1 0 0 A ) / A 1 (04) 

i ft o T V> 5 . COtiEL^f 3 0 0 Og#ttSI$lftfeII@3O#^D 7 H*i 

■r . 

i&mm 2 ] 

[ 0 0 6 9 ] 

H ifs 0 s ) 2 Kl $3 H T . * SS 1 © S 1 4<0L i q K A T > 
Ufc 8 J 

C (CH 3 ) 3 



C (CH 3 ) 3 

^ / (2. 2, 6, 6 - f h 7 ^ f Jl/- 3 , 5-'\-/^>> J ^-±h) 5? 

£ A |g # (JKT, Rb (dpm) tBSIET'5Cli:Ai*5) (12 4 CCA IT 
O/aNPD(600A)/Alq(600A)/Alq:Rb(dpm) (1:1) ( 

5 0 A ) / A 1 (15A)/V,0.:oNPD(l:l) ( 1 0 0 A ) / A 1 (05) 
ZlZ®m<»m?2 2 0 £ ft fifc L . Z. <D&®E L 2 2 0©IS#tt£*j£bfclS*£B 
3 ©T^D 7 

[ m m &i 3 ] 

[ 0 0 7 0 ] 

31 86 «SJ 3 C *5 H T a . IS 86 0d 1 © S 1 4 © L i Qi:ftAT7**'J4BO*«ft6*in! 

6 £ L i F (7 y it') TO A) 513 4l:ffilLt ( 

I TO/oNPD (600A) / A 1 q ( 6 0 0 A) /L i F (10A) / A 1 (15 
A) /V,Oi: aNPD, ( 1 0 0 A ) / A I (06) 

fc6#liB©*?2 3OS0s*Lfc. C©«fi6tt«fg££{fc£^T-$>3A!q (Si 3) 
t7)Ut)i)&mit£mOL i F (S3 4) Hfi . ( g & T IJ ft < ) aisnti«LTi>5 
. :<Of IE L*f 2 3 O«g1$tt£aSLfcgS$0 3©A^D7 HTit. 
< # # 1 > (fiE*l!©*$EL5S!?©t»]) 

# # W 1 fc L T . * g 91 © r*-;HS-f f SS^iiJ Oi«t*LTl>ftH. f 
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fcb%*««i©«i4~i6e*«&n**3io*fi«*bfc. c © * * a . %mmi 

0|14~16CftilT, Alq:Li (1 : 1) 1 M tIATi 0 . 

ITO/aNPD (600A) / A 1 q (600A) / A 1 q :Li (1 : 1) (50A 

ft*lliiftoT^* (87) . Z<D*®EL*?<D%®Vt*W1tLVrzl£%Z®30 + 1 
S»wT~3* Jtttfll. ##« 1 r^-;u«9it-S?« 

[ m m m a ] 

5 - * A©***S*<b*1*T. tlELlfilTCHOlftSI^. f ft to "6 
ITO/aNPD < 6 0 0 A) / A 1 q (600A) / A 1 q : L i q (1 : 1) (50 
A) /At (X A) /V,O s : a N P D (1 : 1) < 1 0 0 A) / A 1 
© 8 & T* > A1B1150II (XA) * « ft S * . 

C 0 8 ? H 9 ©V:/n -y M±X= 0 ( 5 S 07H = 9 Atll^Wl*) ♦ 
7a y Mix=3A©fc*. x^7HiX=10A»iS, O^^ttX=15A0 
fc * A^D.yhliX-20AOtfO#lf«. IE (V) - « SS S5 « (mA/cm' 
) -ff« (cd/m') tttt (08) . *SES« (mA/cm 1 ) (cd/A) 

*£tifc ( x = 0 A, H<tt3A©S§i:«) . -ntt. ^S7£Rf£:*^Srt-em^ 

* (2. 2 vftm\z%ftmtensiz*®?z '*■>* (Kink) • #iisn«ti>ti> 

5 * ^ e fc . ^©Ct^Stftt^tt*. ) . 

SAO***:^***^**** - ********* ^•** TCi * t ^* 0fc * 
tnR±r7A-5 = no*«*« + ti:. ft X 5c R « C » * b ft t» ( o * *) S * SI 

l **«5tt. ®tt^H»^ii©'f *>1s*itistot. «fS§tt*iit. ftajcfca 

(3tc*^*) U rgiftj t r^mttj *<**S*fc«T**. Al 

m*lt**Al (7*S=n) *. A1U511C. Mi«ttT. (Liq 
•Alq:Al=lA/s (Liq) :3A/s (AN) : 0 . 3A/s (Al)) t 

&5J;5i:*Iitti52£l6EU ^l:Alt®53&4SL. A 1 / L i q : A 
1 q : A 1 / A 1 (010) <D®m<D%?2 5 0ZfttiLtz. 

1< L1 7 . it®mm?tVT. ±Si52l:ttit. 7J^'JiItLTL UtSiff 
(Alq) £«SLT«54***bfc. A 1 / A 1 q : L i (1 : 1 . * * 
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Jt * ) / A 1 (11 1) (DliSClf 2 5 Uffllfc. 
[ 0 0 7 6 ] 

i . ±E15 2fcftAT. A 1 qV!il!l5 5$«g 5 1 , 5 3 T * A/ £ . Al/Al 
q/Al (01 2) (OliWlf 2 5 2 SfffELt, tft*H, «« ( V / c m) - « 
i$S (A/cm 1 ) 1* tt * » £ L- (SI 5) . 
[ 0 0 7 7 ] 

11 5©i/77l:iS*l5IO, (Al/Liq:Alq:Al/Al) (010)© 
(AI/Alq:Ll (1 : 1 , t*)k*) /A 1 ) ( 0 1 1 ) CD flt it CD 
* * tt , B&I^SI<0#tt£*b. -1 0'OcmOltlttt**t:t#»iJ»3fc. :*lttA 
1 l:ioTL i q 4> <0 L i 4 * > f&M7C K & \Z & T & M \Z &7C t< tl , ^ l> T £ 7C tS ft 
rzL i4I*llf§$tttffi«)TJb5> Al uitffflSS < » ft: S 5c E ) tC <k ^ T « 
ffi & IS 18 & (L i' + Al q " V iJ )17 >) ) «6Elfc:i4iLTH5. 
[ 0 0 7 8 ] 

St. » ft K ( X . S iB * ) lt«*f iLT. S3S*«5 6±K:L i q : A 1 q : 

a i z&mm bx 

5$lfi/Liq:Alq:Al, (013) 
a5«IC*f 2 5 5 Sft*Lt. i © $ f 2 5 5 tt . 5$ifi56il:, KIlSItT 
. (Liq:Alq:Al = lA/s (Liq) : 3 A / s (Alq) :0. 3A/s ( 
Al) ) t&5i5l:*StLT|52SiSLfc. £ fc . ttgffli? 2 5 6 t LT. & 
IStt^ItSSA 1 SlA^ftf l:, E$Sti5 61l:Liq:Alq (157) £ # 
ltLTE$Sfi/L i q : A 1 q ©JK^SffliKL-fc. (014) 

Bl 611. ±IB®3tg$!l^ffl^^ (013) t Jt « * ^ (014) fc?V>T. 152 
(Liq:Alq :A1) R[fl57 (Liq:Alq) ^ 1 0 0 0 A t L fc t ? C$1 
(nm) -Site (%) »ttSfflSU»*$iLTH5. B 1 6 CsSnitiD, * 
^mom^^m^X'$> Z ( L i q : Al q : A 1) (152) $ ft * M £ jR . 
CO * «S & S (Liq :Alq) (15 7). iJttt. 1^ C fit JP (1000A) ^fcO© 

ia*««*s<±#t« ct4fi4»ftsnfc. * , * ss w # « . imoiiXgAp P i 

. Phys. Lett. . 73. p. 2866 (1998) t T 'J f A ^ I H - e > 
m © K<R X "< * h )V © g ft: £ L T <r» 5 ** . Bl 7 tS* tl* tfi'O , # 58 >J1 <D > ( E £ 
SS/L i q :A1 q :A1) (KftSil^fflsil^ (01 3) ) COKJEX^h^t (5 
2S£«/Liq:Alq) .(itgfflsHT (014) ) ©KiRX^MKO^ftite, K in £ 

. 5l*«^TiBCoT^*Rfta7cE*»C«t*«*»»»frO»J«tU«)-rJ:i:*»«-3&>* 

[ * ft W 6 ] 
[ 0 0 7 9 ] 
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©^7^d->7-> (HT. CuPcilSt5:i« t »i) ***-aMJF>*»tt. * 
[ 0 0 8 0 ] 

@ 1 8 Jff?XlI6 OiCI TOI6 1, «NPD162, * 3g ft Jf 

63 (DC J TB : A 1 q) © « I: i^fl L fcti E L i il C 1 1: , A I q : L i q ( 
1 : 1) * 5 fc * Ji 6 4 . Al*»5ftS|6 5. V,0, : C u P c *54«l 6 6 t|C 
«IUS4*5?«c r3jt-;u*8S-«?*«E^8lHj iflfiEL- S e, l:f o±l:c u P 
c(5| 6 7 6*lt«. * fc , ;OCuPcOl6 7©ll:, CuPc : V, O s © H 6 8 
KtfAlOi 6 9 IT I TO / oNPD/DCJTB : A 1 q / A 1 q : 

L i q (1:1) ( 5 0 A ) /A 1 (15A)/V,0,:CuPc/CuPc/V,0»: 
CuPc/Al (B 1 8 ) 0®&<7>m? 2 6 0 £ £ »>£ T 5 . 
[ 0 0 8 1 ] 

CCT- (DCJTB : A I q) W % * I 6 3 T 5S 4 L fc # 6 f © 5 ^ . 
A 1 # |Sj K it ft T -5 ft te ( C u P c / V , O , : CuPc) ©|gj?SaSUT!RiRSit5^ 

S . rS3 9B«ffl«l8¥llffSfrlllllftllK7W[il. 28P-Q-9, p. 1036 
(1 992) J CEISnTt>5tt>UH>lfltt«)ISI#t. 2 0 0 0 - 5 8 

[ 0 0 8 2 ] 
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& Z> . 
[ 0 0 8 3 ] 

& . »| 2 0 0 2 - 3-3 2 5 6 7 tSS (^i 2 0 0 1 - 1 4 2 6 7 2 f ^|§) (C 12 « 

£fc, (11 2 0 0 0 - 5 8 2 6 5 ^»«^H1 2 0 0 0 - 6 8 0 6 3 f fit I: li^^I i 
i:fi7?Dy7-> (CuPc) jr/ty 7 7- IiUT»rtt«7'f f ^ 7* 

SB £ ft T <^ S . f CT(U i §©7^* U^I^. S<il(^ftftC u P c Jil:i*t« 
£ > &L i & mit C u P.c M * \Z&#.LT %ittmj5 ft \Z&® Z Z £Wfl2 tlT is 0 > ^<7) 
4g £ fi . Hi$ K , CuPc« (*-;i-lii£tt#^i:LTT-tt&<) IfSIttfrftL 
T&fefflT*£-5;ii:A<P§*;*ftT^S. 

i/*a, *jt5CuPcii*-j^itt»fc*o, cct^ctf maitiTttfflts 

[ 0 0 8 4 ] 

- * , * 5e 93 © r#-;HR-*?«af£jJ|jij Jinntf, XAty^^OjfSx*** 
-fif«8l?(i)/ty77-iHT«)CuPcli|llO, (#5fc©ttltT;&-5) * - )\, 
Hjili:bT«tl*-frSC<t^aj*-5.^x.«. ^5X*1g7 0±lC, ITO©|71, 
BNPDOI7 2, A I Q(D|7 3, Alq:Liq (1 : 1) Of 7 4, A I I 7 5 , 
V,0,:CuPc«)176, C u P c ©1 7 7 Rtf A 1 , I TOtfelUffl|fflt(fi)ii5 
fc * » « 7 8*ilU 

I TO/aNPD/ A 1 q/Al q : L i q (1 : 1) (5 OA) /A 1 (15A) / V 
,0,: CuPc/CuPc/gl (Al, ITO, etc) (019) 
©*i£©£? 2 7 0 £ # 3 . 

[ 0 0 8 5 ] 

* , 019IC^-r±iB3g? L ©l7 7CD±H. V,0, : C u P c ©I 7 9 JISl/T 
ITO/aNPD/Alq/Alq:Liq(l:l). 50A/AI, 1 5 A / V, O , 
: CuPc/CuPc/V.O, : CuPc/8I (A I, ITO, etc) (020) 
OlttllSttJIf 2 7 Ut«Tf 5. cn^OSf 2 7 0, 2 7 1 t: i ^ T . * 

[ * It 0-J 8 ] 
[ 0 0 8 6 ] 
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ITO/CuPc/PTCBI/Ag/CuPc/PTCBI/Ag 

t l>5, |g ( 5 A ) © A g (85) 5«)SIT- ISStl-'/h (CuPc/PTCB 

z om mo a g ottfc o c . * us 93 © r*-^m8t-«^*»«*ij «««t«;i*i 
uj * s . o s o . 9 * « 

ITO/CuPc/PTCBI/PTCBI :Rb (DPM) :Al©&^«f!/V, O, 
: CuPc<Dft^*l/CuPc/PTCBI/Ag 

tt»3«acJ:oT. 9 9i tt # X < . *'3H*fc*«K£lt'<T'btt«ttfcLfc«"C*o 
T . O , 2<irom^fg*J---yb^> *fc**99fc99T*T. BI&«*E^BS2<g 
fr*Ct*»a*4. ± IB © r p T C B I :Rb (DPM) : A 1 V, O, : 

CuPcO^IIlj # * 8 9 © r#-;P99-9 : F9999IIJ HTff»t5. 
* © K * . I TO/ ( (7U-*7S>ft***«» ( * - ;U 9 9 tt ) *T 9 4& 

) : (V.O,*. 4F-TCNQ?) / CuPc/PTCBI / ( (lf$«tt 
) #8t>:ffitt*WiSc&9©^*>^fffc£®>:&9 7ttt&lg) © S £ £ <S ! ) / ( (7 
ij-^j; >{t-&«5§0) Ifft^tt (*-;HtStt) *»*) : (V.O.*. 4F-T 
CNQ?) (D^^^K/CuPc/PTCBI / ( («ff§tt ( » 9 tt ) *T 9 «5 : <& tt 

mm&&m<D't*>$G<t£y}--i&MK&&m) © s £ £ 9 ■ ) / 9 9 © 9 c . «e * s 

j £ 9 & E . 99C9«"C#3. 75-^7 5 

[ 0 0 8 7 ] 
[ft 1 1 

Ar 2 



Ar, N Ar 3 

T £ ft -5 - 

r|»*ti = 9hj © 9 f& 3 # tt > **«oi*TH;ft<. gt fci © t> © ^ . ft ft c 9 9 

$tifc»a^£«fi!cTfen«. 999 w * c t ** a 9 * . a * . «**.«. 112003-2 
6 4 0 8 5 «ftlttt. *f£9§<b9<H©9£-e, ±ex« 1 ) CE«*ntW4 rm^ffg 
9 jl =: v Y j (D**tJ|lf>T, 

ITO/CuPc/PV/CuPc : PV0&E»9/CuPc/PV/Au 

t t» 5 9 9 # . IS^nt^O. iWi^/ilitt), * fc t> . ftftftftEfcaftKT 

6Ct36»99T»**0±5Kf2«**lT^«a». 2 ft tt 5 . 

r « 9 9 4 3. - y hj if t>»ttE* J fiTT5i:i* { 16*i:S^t. 

C ft tt . l^-cotlSro^^^ti-ar^^fflL-Tfc. (CuPc/PV) tl&I 

M £ (CuPc : P V © Pi M 9 9 ) © « 9 © 9 & . IS©fili:«koT, r # « ffi <z> 9 £ 
ttfj ^ r (ftftftfttt&oftftCfcS) 9 tt © 8 §! J tv»5Sv»»cHI»«©99* J fi 
;H5. tl>5 rp^iofcl^J *6EIS«tV>S. L L . * 9 E tt . * 9 W © r 
*-j|.99-9T99*9lJ © H o ft « 9 *< & tt ti tf . $£f£n59ii£ tt Hi 
3fe ft ^ . 

[ * 9 9 9 1 

[ 0 0 8 8 ] 

* fisj 9 tt . *389©99»=P*99EL h7>v?X:S"s9fflUfc9Tfc5. 

SIT (Static Induction Transistor) ifflftltt>5 
, KiFET (F i e 1 d Effect Transistor) 

L h v y v X * # a £ ft T l» 5 . (94 70999999999999 SSf«l30 
a _ H _2, p. 1 2 9 7. $63S«l«IfHll^«i^ ISf i*2 9 p-Z 
H-15, p. 1161) 
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:0i7ft#iEL h 7 > y X ^ O ^ t I T . 02 1 lZ7jk-?<i:ottm?3 2 0 rt< & D . 
S ffi 9 0 ± IC . «S fC , g 9! « ffi ( V - X) 9 1. *-^a\i9 2. i^-il'ttlg 9 3 . 
%jtI9 4, H@ (FH>) 9 5*»dcLT«t*^r«EL*^©*-;Kft3|JB9 3a5» 
K:;*y?/M*©y-h«« (G) 9 6**iIii6&£nfcB#£*rLTi59. y - M g |; ^1 

losnsifitEifcioT. % ft ss «t m ee ^ . KX&mzmfflTZz. (02 
MaiH*i*fc*ji{b-r-5ct*tjSL<&5. 

-ni:WLT, # ?g f! © r^-;pagg-«^^8ggftij tfflnicif. fif * © # 81 e 
L h5>$*a**i6TH:*«Tr*fcj9*9fc*liBfc*«»JIB£&.5. xtf & ffi 9 5 K & T 

51HT. n>m&m 9 7 zmm-r & c ttfi tti&* ( 0 2 2 ) . ;ctt, ig9 s 

t*-JH8l9 7t(D«t:tt. fcl V , O s («fg$ttft£*8l) tNPB (Sf«4 
tt # « * ) *64i*-*i8f9 8ttUt« 5B#H9 4i#-;Hli&l 

9 7 t«pgc*^W©*-^««t-m^«S5^iftS 1 2 0 £Jgf&-r.5*-;Hii£gff9 9 £ 
« f H i£ SB 1 0 0 StfiJt*;,!:*tTJ5. :«J;5)5:llji©f iEL h7>vX^2 9 

o.KMiTii, i£*-*i&i£i9 7& #i;;xy-;/htty-hm®9 6£ii&>^T-. ft * 
it, « *. « . ii9 i icstsitLt, * ? a at « i 2 i & m»-rz>ztrftii%z> ( 

023) . Bi9 1 ttfUail 2 1 iOBKtt, «ffai§g&12 2££f£ 

f 5 £ t T # . « ? flft & ft 1 2 lt*-*81H9 3tOlBC*»WO*-;U««-« 
fti^Ull 2 0*ftsKT4*-;Klft«9 9 £ tt f t& j£ SB 1 0 0 $ t^f 5 C t 
# * . £ fc . I«li9 5ti)tl9 4i©f.1i:liifaAll 2 3$t«LTS5. d 
©<fc^«EEffltiELt>7>xX^2.9 1l:*^TIJ. K « ? IS Si ft 1 2 lCX'Jyh 
#y-h«&9 6£if«>i£A,T*, aSOfrftELft^fta-OftftSft*.*::*:^, h 5 

- -p . iil:8t5lt LT, if ill^EILT, K*-;H£iiJI£Kfifffii£l 
[ 0 0 8 9 ] 

*«9iK:3lr»T±Eft«»«*#»L:3:3R9!t,fcat, *ft9MiJ:Bftttftttl;:S&£ 
[ 0 0 9 0 ] 

[0 1] *¥£W (Dfimm 1 lC^-5#^EL^?CD^ig$^-r0T?*-5o 
[02] *%WV%mm 1 Ci5WSEL$f Olffl^;$itITS5. 
[03] *JS0iJl~3. Jtttfl 1 Rtf#*W 1 K«6 «?©«flE (V) -tSJSS ( m A 
/cm* ) -»S (c.d/m 2 ) (ftt5itBT-S5. 
[04] tttt«lfc«*#«EL*?©#li6**TB|-e**. 
[05] *£9lQft&ft2K:ft-5*ftELft?<Z> ft .ft ^itBtJS, 
[06] *89i0ftlKfl3 fii S # ® E L5?i?©fiijf£;KT0-e&-5. 

[07] ##fisjiicm^*r«EL^^<D«i3es^-r0T'ab5. 

[08] *%m<D%mmi ®m -AzmmizbT. 7)i>s.=.vkvi§<Dmmx ( a > * « ft 

S*fct*0«E (V) -«SSt&g (mA/cm 1 ) -ftft (cd/m 1 ) # ft $ f 0 T 

[09] *ftWa>ftKftl©*li6?£S«PI::LT. 7;P5r^A©I©ISf X (A) £ 1£ ft 
£ it t $ © m ffi ® & (mA/cm 1 ) -W.ffi.Wim (cd/A) (ttt5Sf0t$,5, 

[01 o] *f£w<Dmmm5iz&z>GmELm?<D®&£mtmT'$>2,. 

[0 1 1] *ft9J©£ttft5C»T5ttl&ffl«?fcft*#«EL*?©ftft£jK-rHT» 

& . 

[0 1 2] *««©ft«ft5K:»TSitl!l^ft*K«4*«EL*?0«ft**-tHT* 
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[013] K^SjBS^ffl^^ <D&7&%TKt®-?h%. 

[014] «*A(»Jtll*fi:»t5lt8fflH®««t»tH^*' . 
[0 15] *»*©*llll 5 C«*»* (V/cm) ( 

A / cm 1 ) ^tt^^t'aT^^o 

[0 16] (nm) (X) tttttSTHTT 

7] ***li*JI«Tfcit«»*TO«* (nm) -«**»tt**rH-C*«. 
[01 8] *HE©*J&0i]6tI&*£^O$iI£^0~? i& *- 
[0 19] #fgBJ©#|is^7K:&3£^©«££*'^" c<& *» 
[02O]#f8E©*i6 0J7t~&*$^®»££*^ T ***- 
[02 1] 8*©FETil**T**IEl*?«)««^tBTr»6. 
[0 2 2] «*0«ll9i:«*FBT»at*t**IEL«OW^tBT t 

V02 3] M(!C«ill9Ci*PBTHt*t*«EL«f«ilt#tBT* 

Vb24] S£ 5t5 <DW«IEL*^SI^*«^%41^^UT2g (n=l) . 5ft < n = -4 

> 10 it (n = 9) . tm&rzmi^z. « ****** ( i m/w) tfawarticfc© 

[0 2 5 ] BllESV, + V,+ 4ViL, 1$ S * B « © & A * * * * « U fc * a K. 
fc(t55i5Ei-5'^2iWt5MPE*IEL*?0/0 1'8T»5. 

58IaryhS2fft5MPEtlSEL»?ffl/OF8T»5. 

[ 0 0 9 1 ] 

10 S IS 

1 1 US 

12 *-^81i 

1 3 HftB 

16 # - JH& HI S8 

1 7 £3 

1 8 *?«ii£g& 

19 t^-.^ 
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